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Bé tong da do (bé téng tw dam ldp ddy khoi da dé) la mét loai phiong thire thi céng bé téng méi do
cdc chuyén gia vé cong trinh thity loi thiy dién & Pai hoc Thanh hoa Trung quéc dé xudt, sau khi triec
tiép do dd vao hién truong, do bé tong tw dam, loi dung tinh ndng lwu déng cao cia bé tong tw dam
khién cho bé tong tw dam tw chay, lap ddy trong cdc 16 rong khoi dda, hinh thanh khoi bé téng chinh thé,
ddc chde, c6 cuong d¢ khd cao. Thong qua cdc thi nghiém trong phong va hién truong c6 thé khing
dinh bé téng da do cé ddy di cdc tinh ning nhie bé téng thuwong tham chi con cao hon. Cong nghé bé
téng da do da dwoc tmg dung trong xdy dung ddp vom trong luc va buéc dau thanh céng, hién nay
dang trong qud trinh chudn bi dé xdy dung ddp vom méng cong hai chiéu dau tién. Hy vong cong nghé
nay sé som dwoc dwa vao ap dung tai Viét nam.

1 GIOI THIEU CONG NGHE

1.1 Khai niém cong nghé bé tong da d6

Bé tong da db (Rock-Fill Concrete, RFC) 12 mét loai phuong thire thi cong bé tong méi do cac chuyén
gia & Pai hoc Thanh hoa Trung qubc dé xuit, sau khi truc tiép db da vao hién truong, dd bé tong tu
dam (Self Compacting Concrete, SCC), lgi dung tinh ning luu dong cao cia SCC, khién cho SCC tu
chay, lap day trong cac 16 rong khdi da, hinh thanh khdi bé tong chinh thé, dic chic, c6 cudong do kha
cao (hinh 1).
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Hinh 1 Céng nghé bé tong da db



Str dung RFC tién hanh d6 bé tong khdi 16n c6 vu diém chu yéu dudi day: Thir nhit, tbe do thi cong
nhanh, chat lugng dam bao. Do khong c6 qua trinh dam, cong nghé don gian, ¢ thé ning cao tdc do
thi cong rat nhiéu, khong ché chat luong ciing tuong dbi dé dang, chét lugng thi cong d& bao dam; Thir
hai, cuong d6 va tinh bén cao. SCC 1a mot loai bé tong tinh nang cao, dac tinh cuong d6 cao, bén vitng
d3d duoc kiém chimg. Trén thuc té RFC chinh 1a SCC bao ham cét liéu siéu 16n, vi vay RFC ciing c6
cuong d6 kha cao. Tinh dic chic va cuong d ciia RFC da dugc kiém nghiém trong phong thi nghiém
va g dung trong cong trinh thuc t&; Thir ba, tiét kiém gia thanh. Sau khi tryc tiép d6 da vao hién
truong, ti 1¢ 16 rong thong thuong 1a 40%~50%. Vi vay luong dung SCC trong don vi thé tich RFC chi
khoang 45%, luong dung xi mang it; Thir tu, nhiét thuy hoa tang kha thap, khong ché nhiét tuong ddi
dé dang, bién phap khéng ché nhiét don gian.

1.2 Qua trinh thi cong RFC

Qua trinh thi cong RFC bao gdm cac budc chi yéu sau:

(1) Lya chon da dé

Lwa chon d4 nghién c6 dudong kinh khéng nén nho hon 20cm, dua vao ning luc van chuyén véi rai da
c6 thé tan dung hét kha nang d4 khéi 16n.

(2) Don dep mit bang cong tac va rira sach khdi da

Don dep mit bang cong tac va rira sach khdi da chi can thoa méan yéu cau binh thuong, bao dam ham
luong bun dat khong vugt qua tiéu chudn cho phép, khong c6 yéu cau dic biét.

(3) Chdng d& van khuon hodc xay tuong d4

So v&i chéng d& van khudn bé tong thudng thi cn chit ché hon, cdn bao dam tinh 6n dinh, d6 cing va
do khit tét hon. Néu khong c6 yéu cau dic biét vé bé mit bé tong thi c6 thé sir dung tuong d4 xay vira
dé thay thé van khuon, phuong phap nay c6 kha nang giai quyét tét hon van dé d6 cing, cuong do véi
d0 khit cua van khuon.

(4) B6 da vao khéi dd

D6 da vao khdi d6 hinh thanh khéi da d6 tu nhién 1a ¢6 thé dugc, néu dung nhan cong d6 da thi do dic
chic c6 thé tang 1én nhung gia thanh ting cao.

(5) San xuit SCC va db vao hién truong

St dung tram tron dé san xuat SCC, van chuyén va d6 vao hién truong, khong can dam van c6 thé dic
chic.

(6) Thyc hién thi cong tuan hoan lién tuc nhiéu 16p d6

Do cao mdi 16p d6 RFC khéng nén vuot qua 150cm, nhung du kha ning thi cong tuan hoan lién tuc,
tire 1a trong thoi gian 4 gio sau khi hoan thanh d6 RFC 16p dau tién tuan tu qua trinh rai d¢a va d6 SCC,
dudi tinh trang ning lue d6 d4 va san xuat SCC duoc dam bao, co thé thi cong tuan hoan lién tyuc, ning
cao rat nhanh d6 cao cong trinh.
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Hinh 2 Qua trinh thi cong RFC tai hién truong

2 NGHIEN CUU THI NGHIEM
2.1 Thi nghiém tinh niing lap day



Nam 2004, Pai hoc Hoa nam (tinh HO nam) tién hanh thi nghiém 1€ip déy RFC, thi nghiém da chi 1o
SCC c¢6 thé lap day 16 rdng trong khdi da do. Pa d6 c6 duong kinh trong khoang 150mm~200mm
duogc dit ngdu nhién trong méang kinh c6 kich thuée 500mmx500mmx2000mm hinh thanh khéi da db,
& noi dau mang dugc mé dé cho SCC chay vao. Tir noi ddu mang SCC tién sau vao khdi da d6 va lap
day cac 16 rong khéi d4 hinh thanh khdi REC. Sau khi thio d& van khuon, RFC c¢6 bé mat rat tdt, cot
lidu phan bd déu. Hinh 3 thé hién qua trinh thi nghiém tinh ning lap day cua RFC.
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Hinh 3 Qua trinh thi nghiém tinh ning 1ip day RFC

2.1 Thi nghiém tinh ning co hoc

Nam 2005, dai hoc Thanh hoa va dai hoc Hoa nam cung tién hanh thi nghiém tinh nang khang nén cia
REC, thi nghiém d chi 15 giita vién d4 va SCC trong RFC c6 tinh dinh két kha tot, vién da trong RFC
tao thanh két cdu gia cuong c6 kha nang hitu hiéu nang cao cudng do khang nén, khién cho cudng do
ctia n6 cao hon cudng do SCC st dung khi d6.
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Hinh 4 Trinh ty thi nghiém tinh ndng co hoc

Khéi thi nghiém RFC c6 kich thudc 2.0mx1.0mx1.8m, phan lam 3 16p d6, mdi 16p day 0.6m. Phuong
thirc @6 khdi thi nghiém nay duoc cho ¢ hinh 4: diu tién d6 mot 16p RFC day 60cm trong khuon, sau
do6 trong khoang 1h hoan thanh 16p d6 RFC day 60cm thir hai; sau khi hoan thanh 2 16p d6 1d, thao
van khuén, phun nuéc dudng ho dén 3d, sau khi hoan thanh ldp dung lai van khuén d6 16p RFC day
60cm 16p thtr 3; sau mot ngdy d6 hoan chinh khéi thi nghiém thao d& van khuén va phun nuéc dudng
ho. Ti 1¢ thé tich da binh quan trong 3 16p RFC sau khi cimg hoa 13 57.7%, dong thoi ¢ cao d6 600mm
giita 16p d6 1 va 16p db 2 ton tai mot khe nhiét thi cong, & cao do 1200mm giita 16p d6 2 va 16p @6 3
tdn tai mot khe lanh thi cong.



Thi nghiém nén 9 miu hinh ling tru dugc ldy & cac vi tri khac nhau ciia khdi thi nghiém RFC. Cudng
d6 khang nén khdi lang try SCC sir dung trong thi nghiém lap day khdi d4 do la forscc=13.1MPa. Tu
hinh v& 5 ¢6 thé d& dang so sanh cuong do cat khdi REC véi cudong do SCC, co 6 mau trong tong sd 9
mau thi nghiém c6 cuong do khang nén 16n hon cudng do SCC st dung khi dd, cao nhét co thé dat
173% cuong d6 SCC, 3 miu con lai ciing gan bang cuong do SCC.
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Hinh 5 Cuong do khang nén ciia 9 mau thi nghiém (MPa)

Toém lai, cuong do khang nén khdi lang tru 9 mau thi nghiém RFC binh quén 1a f,rpc=16.7MPa >
frrscc=13.1MPa, cudng do binh quan RFC sau khi thanh hinh 16n hon cudng d¢ SCC sir dung khi d6
no.

2.3 Thi nghi¢m tinh ning khang thim

Niam 2005, dai hoc Thanh hoa tién hanh thi nghiém tinh ning khang thdm cua RFC, két qua thi nghiém
chi 16 tinh nang khang thim ctia RFC kha tt, hoan toan c6 thé thoéa man yéu cau khang thdm ciia bé
tong thuy cong.

Hinh 6 Mau thi nghiém tinh ning khang thim RFC

Lan luot tir céc vi tri thong thuong, vi tri khe nhiét, vi tri khe lanh cua khdi thi nghiém RFC kich thudc
2.0mx1.0mx1.8m trong thi nghiém tinh ning khang nén & trén cat lay mau, déng thoi ¢ xung quanh
mAu sau khi ddnh xdm ding vira tw ddm C60 va lap day ché tac thanh mau thi nghiém khéng thdm tiéu
chuan. Tién hanh thi nghiém dya theo “Quy trinh thi nghiém bé tong thuy cong - DL/T 5150-2001”
hién hanh.
Két qua thi nghiém da chi 1, cp khang thAm noi vi tri thong thuong, vi tri khe nhiét va khe lanh khéi
thi nghiém RFC lan luot 1a W35, W31 va W14. Cép khang thim bé tong dap 16n yéu cau théng thudng
4



1a W2 ~ W12. Ddi v6i vi tri thong thuong, vi tri khe nhiét ctia khéi RFC ma néi, cap khang tham cia
n6 c6 kha ning dat dén trén W30, vuot kha xa so vdi tiéu chuan bé tong thiy cong thong thuong. Cho
du 14 khang thdm tai vi tri khe lanh twong d6i yéu nhung cdp khang thdm cta n6 van dat dén W14,
cling du théa méin yéu cau cong trinh thity thong thuong.

2.4 Thi nghi¢m tinh niing két ciu
Nam 2005, dai hoc Thanh hoa va vién Khoa hoc xay dung Bic kinh tién hanh thi nghiém k¥ thuat
REC tig dung trong cau kién dam, két qua thi nghiém chi rd bat luan pha hoai udn hay 14 pha hoai cat,
dam RFC va dam SCC lap day khdi bé tong cii déu c6 tinh nang co hoc kha tét, kha ning chiu luc cua

n6 cao hon dam SCC, dong thoi ¢ gia thanh thap hon.

Mit cat dam pha hoai udn 1a 200mmx200mm, bé tri cot thép doc 214, thép dai P8@150; mat cit

dam pha hoai cit 200mmx200mm, bd tri cot thép doc 2020, khong co cbt dai. Xem hinh v& 7.

Bang 1 Tham sb dic trung thi nghiém pha hoai udn va cat
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oA tuong doi £ /kN tuong doi £
kién /KN /mm tuong doi /mm tuong doi
SCC | 11.65 1 2.50 1 90.44 1 4.42 1
RFC | 12.17 1.04 2.73 1.09 101.55 1.12 3.84 0.87
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Hinh 7 Thi nghiém tinh ning két ciu cia RFC

3 TINH TOAN HIEU QUA KINH TE
REC 1a do da khéi gia thanh thap va SCC chat lugng tot tao thanh, vi vay st dung luong 16n d4 khoi sé
giam rét 1on don gia m® RFC tao nén hiéu qua kinh té rd rét.
Phuong phap tinh toan gia thanh vat liéu RFC:
Gid thanh vit ligu RFC = Gid thanh vit liéu SCC*ti sudt 16 rong dd do + Gid thanh vt ligu dd dé*ti
sudt thé tich dd do




Bang 2 Bang tham s6 thuong dung ctia RFC

Gi4 thanh vat liéu SCC Ti suét 16 rong da d6 Ti suét thé tich da 46

(1~1.2) 14n gi4 thanh VL bé téng thuong 35% ~ 50% 100% - Ti suét 156 rdng da d6

Gid thanh vit ligu RFC = (0.35~0.6)*Gid thanh vit li¢u bé tong thuwong + (0.65~0.5)*Gid thanh vit
liéu dd do

Bang 3 So sanh gia thanh tinh todan RFC véi gia bé tong thuong pham trong cong trinh thuc té (VND)

(tham khao)

Ban liét ké gia thanh mdi m® bé téng REC (C20) (ti suat 15 rdng cua d4 db thong thudng 1a 40%)

Hang muc tinh toan Pon gia vat licu | Luong dung Thanh phan Téng hop
Gia VL co ban SCC 400.000/m* SCC 160.000/m* RFC
Gié phu gia hoa SCC 175.000/m* SCC 40% 70.000/m*RFC | 352.000/m’® RFC
Gi4 san xuét tram tron 305.000/m> SCC 122.000/m* REC
Gia VL da @6 50.000/m’ 60% 30.000/m* RFC | 30.000/m’® RFC
Téng hop 382.000/m> RFC
Gi4 thanh RFC 382.000/m® RFC 58.8%
Gid thanh bé tong thuong 650.000/m’ C20 100%
pham C20
dT;‘:gklfF’?hl phi khi st 268.000/m’ 41.2%

Tir bang 3 c6 thé thay rang sir dung bé tong RFC c6 thé tiét kiém dugc 41.2% gia thanh hang muc bé
tong cong trinh.

4 UNG DUNG RFC TRONG XAY DUNG BDAP VOM

Lay vi du tmg dung RFC trong cong trinh bé chira nudc dung cho quan doi ¢ thanh phd Béc kinh. Két
céu cong trinh ngin nudce 1a dap vom bé tong trong luc cao 13.5m, tong khdi luong bé tong 1a 2000m’,
toan bg dap dugc st dung k¥ thudt RFC. Do hién truong chat hep, vi vay chi c6 mét may dao & hién
truong dé tién hanh thao tic dao va van chuyén trén mit bang, toan bo da d6 dwa vao hién truong déu
st dung phuong thire thu cong, khoang 15 cong nhan lam viéc, toan bo chiéu cao dap phan thanh 13
16p d6, thoi gian thi cong trong 40 ngay.

Hinh 8 Hinh anh dép dang trong thoi gian thi cong va sau khi hoan thanh d6 bé tong




Diéu kién thi cong hién truong kha gian kho, dudi tinh trang nhan lyc va thiét bi co gidi c6 han, nhung
hoan thanh toan bg cong trinh kha thuan loi dong thoi thu dugc chat luong thi cong kha tdt.
Hinh 9, 10 thé hién bién phap thi cong RFC dép vom trong luc va qué trinh thi cong mot 16p d6 REC
tai hién truong.
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Hinh 10 Qua trinh thi cong mét 16p d6 REC tai hién trudng

Sau khi hoan thanh mdi 16p d6 RFC, bé mit déu 16 rd rat nhiéu vién da vi vay khong can danh xom
hodc giam nho thao tac danh xom bé mit.

Bé& mit bé tong da d6 sau khi thao d& van khudn nhdn bong, sd lugng bot khi rat it, ddng thoi khong
phat sinh niit thoi ky dau.

Hién trudmg thi cong va sau khi hoan thanh

Hinh 11 Bé mat thuong va ha luu dap sau khi thao d& van khudn

Hién nay Trung qudc dang tién hanh chuén bi thi céng dap vom mong RFC dau tién - dap vom Shi
Longgou (dap vom Thach Long Cau & tinh Quy Chau), day 1a ddp vom cong hai chiéu, chiéu cao dap
16n nhit 44.90m, dap chu yéu sir dung vat liéu RFC khoang 30 nghin m’. Chiéu dai diy cung tai dinh
1a 138.46m, L/H = 3.08. B& rong dinh dép bang 3.0m, chidu day day dap bang 11.0m. Chiéu dai dap tai
dinh 160.06m, ti 1& day/cao bang 0.245. Thanh cong cia dap vom nay s& 1 tién dé cho viéc xay dung
nhiing dap vom mong RFC cao tiép theo.
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